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Abstract

Pelagic and benthic communities in the near shore marine environment are subject to siltation process arising from natural causes or human activities. These could act as stress factors to the living organisms. Dredging at ports a process of removing sediment debris from the navigational channel in order to permit larger ships to enter the berthing place. The present study has been carried out to understand "The impact of dredging on the water quality and group diversity of marine zooplankton during construction and reclamation activities of new berths at Mormugao Harbour". For this purpose physico-chemical and biological observations were carried out they are as follows: Physical observations included vertical profile of temperature and salinity using CTD profiler.

Water quality parameters studied included pH, dissolved oxygen, nutrients such as nitrate, nitrite and phosphate.

The biological parameters included chlorophyll and zooplankton biomass and density. The detailed field studies involved collection of surface and bottom water samples at nine stations along three different transects covering Mormugao bay, in order to trace the movement of sediments. Along these transects the sampling was carried out at two tidal cycles of high and low tides, for various chemical and biological parameters, in order to understand the influence of tides on turbidity and other related parameters. A diurnal sampling at single station was carried out to understand the changes occurring during 24 hrs. period.
The results of present study indicated that the temperature and salinity varied in a limited range during high, low tide and diurnal period of May 2004. But in monsoon (June 2004), the salinity remained much lower with larger difference between surface and bottom waters. Turbidity ranged from 7.2 to 68.8 NTU during the observation period. Higher turbidity could be assigned to dredging activities as well as to the tidal flow currents. Water quality parameters indicated that DO remains high ranging from 7.76 to 8.37 ml/l. Nutrients showed that while PO4 remains high, the nitrates were low. Chlorophyll fluctuated in a narrow range of 0.11 to 0,63mg/m3 in May 2004 with values remaining higher in June 2004 ranging from 0.4 to 1.93 mg/m3. Zooplankton biomass in May 2004 ranged from 0.99 to11.06 ml/100m3 and from 2.59 to 38.61 ml/100m3in June 2004. Although biomass showed high values in June 2004, the population density remained much lower than May 2004. The group diversity of zooplankton showed higher values in May 2004 than the June 2004 samplings.
It appears therefore that although variation in parameters, station wise with changing tides is low, the seasonal differences are more distinct and especially associated with monsoon precipitation. The vertical profile of salinity and temperature during pre monsoon (May 2004) indicates that the estuary act as an arm of the coastal waters with limited exchange of fresh water. Hence most of the environmental parameters showed very little variation with change in tides in May 2004. Interestingly this pattern gets disrupted at the onset of monsoon in June. And a perfect gradient in vertical salinity regime with less saline waters flowing over the typically dense saline marine waters is seen near the estuarine mouth. This is the result of fresh water input from land run off due to monsoon precipitation. Similar changes are reflected in temperature gradient also but these are less conspicuous than salinity.    These changes result in large variation in chemical and biological properties of these waters. Also any activity such as dredging or pollution due to harbour operation could have bearing on living organisms in the estuaries.
In order to understand the relation of water quality with biological parameters, the data was subjected to regression analysis. The results showed positive relation of turbidity with zooplankton diversity and that of population density to temperature, DO, Chlorophyll and fish eggs and larvae. These observations suggest that the turbidity arising from dredging activity has no direct effect on biological parameters such as group distribution and diversity of zooplankton as well as fish eggs and larvae. Although contribution to the phosphate content in water column from dredged sediments was to a substantial degree, the other nutrients such as nitrates remained low. It could be concluded therefore that the turbidity in May 2004 (pre monsoon) could be due to the combined effects of dredging as well as that from offshore sedimentation processes associated with flood tides and currents. However the dredged sediments appear to be free from pollution and there is little impact of the same on the biological communities in pelagic water column. Also estuarine waters, which contain high DO and adequate chlorophyll a, nutrients and mangrove derived organic matter, offer a favourable environment for the survival of zooplankton and fish eggs and larvae.

